This article provides an overview of the conceptual foundations of measuring health-related quality of life (HRQoL) 
Introduction
Th e onset of a psychiatric disorder in children and adolescents often occurs at a time in life that is characterized by considerable upheavals. In adolescents, detaching oneself from one's parents, experiencing one's first love and first heartbreak, finishing school and starting vocational training, initial experiences with alcohol and drugs, as well as many other factors, play an important role, both as potential triggers or amplifiers of a psychiatric disorder and for the adolescents' subjective quality of life. In addition, there are important factors associated with the disorder itself, including the way adolescents cope with their first experiences with treatment, as well as dealing with the stigma of having a psychiatric disorder and being confronted with the need for potentially lifelong treatment. In addition, symptoms such as affective and cognitive disorders often arise many years before the psychiatric disorder C l i n i c a l r e s e a r c h itself becomes manifest, and may have a negative effect on the subjective well-being and everyday lives of those concerned long before the disease is recognised as such and treated. All these factors make it harder for children and adolescents suffering from psychiatric disorders to cope with their age-appropriate development and therefore have serious, long-term consequences for their quality of life.
The patients' subjective perception of the disorder and their living circumstances is subject to complex psychological assessment and processing. The connection between health-related quality of life, psychiatric disorders, and external living circumstances cannot be understood without knowledge of these processes. Both age-appropriate and disease-related aspects must therefore be taken into account when examining the quality of life of adolescents or patients with psychiatric disorders. 1, 2 In this paper, we will therefore look at age-specific aspects of measuring the quality of life of children and adolescents.
Aspects of measuring quality of life in children and adolescents
When evaluating medical interventions within the medical health services system, not only the quality of life of adults but also that of children and adolescents can be viewed as an important outcome criterion. The use of medical assistance affects not only somatic, but also emotional and social parameters; it is therefore necessary to shed light on the state of children and adolescents from their own point of view. Research into the quality of life of children and adolescents is particularly important also because the number of children and adolescents with chronic disorders, including psychiatric disorders, has increased despite the impressive progress made in medicine.
One reason why quality of life is increasingly being taken into account in clinical and health-economic studies is, therefore, the substantial changes in the range of disorders and treatments that have been observed in children and adolescents since the 1980s. This so-called "new morbidity" is characterized by a shift from acute to chronic diseases and from somatic to psychiatric disorders. 3 This makes it necessary to take into account the long-term quality of life or subjective health of young patients, and to identify the everyday burden due to the disorder, so as to expose potential impairments in wellbeing and function at an early stage. Hence, an understanding of the subjective perception among children and adolescents of their health status and their treatment can be used to assess treatment success, but also on an individual level to optimize the treatment itself. 4 Although medical interventions often lead to an objective improvement in the health status of children and adolescents, the frequent hospitalization, multiple operations, and not least the uncertainty about the future can be shown to have a detrimental effect on the course of the disease and on how well patients cope with it. 5 The question of how adolescents feel about their health and their treatment is just as important when assessing treatment success as it is for optimizing treatment in individual cases. So far, the diseases that have been examined most often-aside from diseases with high mortality rates-are those that may display sudden crises, in some cases on a life-threatening scale, as well as diseases whose treatment is very costly. Frequently occurring and less threatening diseases, or diseases that only persist for a limited time, take a back seat by comparison. Health-related quality of life (HRQoL) has therefore moved into the focus of the assessment of treatment options, particularly for those chronic disorders that do not reduce life expectancy but instead accompany patients throughout their lives, as may be the case with psychiatric disorders. 6 By concentrating on the patients' needs, additional insights can be gained into the meaningfulness and usefulness of the respective procedures, and subjective differences between different treatment measures can be uncovered.
Compared with adults, the measurement of HRQoL in children and adolescents is still a relatively new field of research. 7 Initially, the dimensions of HRQoL found in adults were usually simply transferred to children. The available measures primarily involved an external assessment by parents, and new instruments were often developed ad hoc for a specific study and without adequate quality checks. The guidelines for developing HRQoL instruments for children issued by the Mental Health Division of the World Health Organisation (WHO) 8 demand that "such measures should be age-appropriate and child-centred, preferably take into account self-reporting, be usable independently of the health status and cross-culturally, and should include both positive and negative aspects" of the relevant domains (eg, family/ social relations, physical function, social and material environment). Beyond this, quality of life instruments must meet the quality criteria for psychometric procedures (reliability, validity, sensitivity to change). 9 When measuring the HRQoL of children and adolescents, a series of aspects need to be taken into account in terms of contents and method, which will be outlined below. 4, 10, 11 Quality of life research in children and adolescents faces various challenges. 7 The most important research questions for the measurement of quality of life primarily concern the following key aspects:
• What dimensions of HRQoL are relevant to children and adolescents, and do suitable instruments exist to measure these? • What are the advantages and disadvantages of selfreported and proxy-reported measures of child and adolescent quality of life, and how can HRQoL be ascertained in an age-appropriate way? • What are the advantages and disadvantages of disease-specific and generic measures? Answering these questions is of far-reaching importance for the quality of the measurement of quality of life in children and adolescents, and hence for its usefulness as an outcome parameter, and for assessing and choosing between treatment options.
Measures relevant to children and adolescents
There is a general consensus that quality of life should be viewed as a multidimensional construct comprising at minimum a physical, an emotional, and a social component of well-being and function. 12 Concerning the question whether children and adolescents describe their quality of life on the same dimensions as adults, the general definition of quality of life given by Matza et al 13 for adults, namely 'an individual's subjective perception of the impact of health status, including disease and treatment, on physical, psychological, and social functioning,' also applies to children and adolescents. However, the specific aspects of children's lives that are included in these three components are different. Although it is assumed that those dimensions that are relevant to adults are also significant to children and adolescents, 14 their relative weights and constellations may be expected to differ at different ages. According to Schor, 15 for example, the different quality of life dimensions are more closely connected in children than they are in adults. Adapting instruments designed for adults to measure child and adolescent quality of life would therefore seem problematic.
Self-reported vs observed measures
HRQoL is generally considered to be a latent construct, which cannot be directly observed, and irrespective of its definition or underlying concept it includes the perception and judgement of one's own life from the individual's own subjective perspective, as well as one's subjective well-being, or affective mood. These two assumptions mean that, when possible, quality of life should be measured using self-reporting. 16 Hence the quality of life of children and adolescents, too, should ideally be ascertained by means of self-reporting. The parental assessment of children's quality of life is an uncertain substitute for self-reporting, based on the assumption that the latter has higher (conceptual) validity, and should only be used as a "last resort" or as an additional source of information, for example concerning physical or emotional problems, since parental assessment does not represent the way in which the disease is perceived and experienced by the children themselves. Research to date has shown that, contrary to former doubts, the quality of life of children and adolescents can be measured using self-report questionnaires, provided these instruments are developed with the age, maturity and cognitive development of the subjects in mind. 17 Although the understanding of the quality of life concept and the assessment of one's own health and well-being is determined by the three factors described, children and adolescents over the age of 8 are able to understand and give reliable and valid answers to questions about their quality of life. 18 Self-reporting has its limits, particularly in children under the age of 8, so that here an external assessment of a child's quality of life must be obtained from his or her parents, or else from his or her teachers or the medical health care team. Such a proxy assessment can be obtained by asking parents to rate their child's quality of life from the child's point of view (proxy-patient perspective) or from their own point of view (proxy-proxy perspective). 19 However, empirical studies have only revealed a low-to-moderate correlation between parental and self-reported ratings. 20, 21 A higher correlation between the self-reported and proxy ratings has been observed for the observable aspects of HRQoL, such as physical well-being, than for the non-observable aspects, such as emotional well-being.
C l i n i c a l r e s e a r c h
There is a consensus that in children over the age of 8 parental ratings can supplement self-reporting but not replace it. Parents are not objective judges, but have their own perspective, which can serve as an additional source of information. 22 As a matter of principle, when assessing the HRQoL of children and adolescents it is necessary to take into account their development and the ongoing changes occurring over time, for example with regard to their perception of their own emotional state. A longitudinal evaluation of HRQoL must therefore take into account both the baseline level and the natural changes over time, since the effect of medical treatments cannot otherwise be distinguished from normal developmental changes. However, the possibility of an adaptation of internal assessment standards must also be taken into consideration in cross-sectional studies on chronic diseases, due to a phenomenon which is described as the "well-being paradox" 23 or "response shift." 24 Some authors offer age-specific versions of their questionnaires in order to take into account the different stages of development. A key requirement for an age-appropriate measurement of quality of life is that the target concerned should be involved when developing an instrument: the contents of a quality of life measure should therefore ideally be obtained directly from the children concerned.
Disease-specific vs generic measures
Disease-specific quality of life measures are designed to determine the quality of life in certain diagnostic groups or patient populations. To do so, they look at those aspects which are particularly relevant to these groups or disorders, such as distinctive features of the treatment options. Disease-specific measures are generally appropriate for the clinical examination of specific treatment interventions; however, they make it more difficult to compare quality of life measurements across different-physical and psychological-disorders.
When studying general health and when comparing the effects and courses of different disorders, non-specific-so-called generic-measures are more relevant. These ascertain as wide a range of quality of life aspects as possible and can be used for different diseases, disabilities, situations, patients, and populations. 25 When additional disease-specific information is to be considered on top of generic aspects of quality of life, a number of measures offer additional disease-specific modules, which examine the specific effects of chronic diseases in childhood on top of generic items and scales.
When it comes to the cross-cultural measurement of HRQoL, it should be noted that quality of life measures for children have often been developed in different countries and cultures, and therefore need to be translated and checked psychometrically before they can be used in another language. 17 Multinational measures for children have so far primarily been made available by adapting existing instruments, which have then been confirmed in other countries (sequential approach).
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In order to ensure a cross-culturally similar measurement of HRQoL, the corresponding instruments should ideally be developed, harmonized and tested using a simultaneous, multinational approach (simultaneous approach). 27 The two European quality of life measures for children, KIDSCREEN 27 and DISABKIDS, 28 are examples of this approach. Following a review of the literature and discussions by a panel of experts (Delphi), focus groups with children were carried out simultaneously in different countries to identify those dimensions of quality of life that were relevant to the children and to formulate the appropriate items. 27 To ensure a cross-culturally comparable measurement, the developers checked whether respondents with similar characteristics had the same likelihood of answering the items in a similar way, irrespective of their nationality. The results of this multinational approach show that it is indeed possible to measure HRQoL on different dimensions in a way that is comparable across different cultures. 29 Although such cross-cultural and simultaneous approaches are the exception, so far, they are desirable in view of their methodological quality. If data on the HRQoL of children and adolescents are to be compared cross-culturally, it is advisable to use measures that were developed using such a simultaneous approach (eg, KIDSCREEN, DISABKIDS).
HRQoL can be determined using profile and index measures. Profile measures map the individual dimensions of quality of life (eg, physical well-being, emotional well-being, social support, friends, relationship with parents, school environment). They are particularly suitable for clinical research and for measuring an individual's quality of life because they allow the effects of a clinical intervention on the different dimensions of quality of life to be examined, and comparisons to be made between the quality of life of different individuals, also for individual dimensions. 30 In index measures, on the other hand, the individual ratings for the quality of life dimensions are collated to form a global aggregate score. This makes index measures particularly suitable for epidemiological studies and health reporting. However, one disadvantage of this is that they are limited when it comes to representing the multidimensionality of the quality of life construct.
Existing instruments for measuring the HRQoL of children and adolescents
In recent years, new instruments have increasingly been developed for measuring the HRQoL in children. 10 The Quality of Life Instruments Database (QOLID; http:// www.qolid.org/) provides a good overview of the existing generic and disease-specific measures. Table I summarizes the health-related quality of life measures for children and adolescents, listed in order of the year they were introduced, that are currently most commonly used (internationally) and that satisfy the following criteria: 1. Can be used across different diseases and disorders 2. Are available internationally in several languages 3. Their psychometric quality has been tested and found to be adequate 4. Are available as a self-report measure 5. Have been published scientifically 6. Were primarily designed for children and adolescents 7. Measure the three main components of health-related quality of life (physical, emotional and social well-being) as defined by the WHO. The questionnaire Child Health and Illness Profile (CHIP, www.childhealthprofile.org), originally developed in the US, primarily focuses on measuring functional aspects of quality of life and is available in a Child Edition CHIP-CE 31 ; for children between the ages of 6 and 11, and as an Adolescent Edition CHIP-AE 32 ; for adolescents between the ages of 12 and 17. The Adolescent Edition comprises 108 items distributed between five health dimensions: satisfaction, complaints, resilience, achieving social goals, and risk avoidance. The shorter Child Edition (45 items) comprises the four dimensions satisfaction, complaints, resilience, and risk avoidance and is available as a self-report form and a parental questionnaire.
The CHIP produces a sum score for each of the dimensions as well as a multidimensional profile of the quality of life, based on the different dimensions. The resulting personal profile can be characterized using a taxonomy of health profiles, allowing the subject's overall situation to be described comprehensively and yet manageably. 33 The CHIP has good psychometric properties, with a high reliability (Cronbach's α>.70) for most of the subscales and satisfactory criterion validity. Furthermore, the measure enjoys a high level of acceptance among children and adolescents, as well as among parents. [34] [35] [36] The widely used Child Health Questionnaire (CHQ), which also originated in the US, was designed for children and adolescents between the ages of 10 and 18. 37, 38 In addition to a self-report version (87 items) there is also a parents' version for children over the age of 5 (50 items or 28 items). Apart from assessing general health, the measure covers 14 different concepts of physical (physical function, physical pain, general health perception), psychosocial health (self-esteem, mental health, behavior, parental burden due to the physical/ mental health of the child) and disabilities associated with these (physical and/or mental impairment of social roles and family activities). The individual scale scores can be combined to form a physical and a psychosocial aggregate score. The CHQ displays good psychometric properties (Cronbach's α>.70) and the parental version has already been validated for more than 21 languages. 39 Weaknesses of the measure include the length of the self-report version (87 items) and its focus on those aspects of child health and well-being that are primarily relevant to parents (eg, burden imposed on parents by children's health).
The KINDL-R (www.kindl.org) is an originally German-language quality of life measure for healthy and ill children and adolescents, which has been translated into 22 languages. 40 The questionnaire was developed with the help of focus groups involving children and adolescents and is available in age-adapted self-report versions and proxy versions for parents, for the age groups 4 to 7 years (12 items), 8 to 12 years (24 items), and 13 to 16 years (24 items). In the case of 4-to 7-yearold children, self-reporting is achieved by means of standardized interviews. Another possible measure is the computer-assisted CAT-SCREEN program, 41 which is available in German and English for self-completion by children from the ages of 6 to 12 years and by adolescents from the ages of 13 to 16 years. It measures the HRQoL of children and adolescents in a way that is 44 The questionnaire Pediatric Quality of Life Inventory Generic Core Scales (PedsQL 4.0, www.pedsql. org) was developed in the US in order to measure the HRQoL of healthy and ill children and adolescents (5 to 18 years old) and is available as a self-report and parent-reported version (23 items). 45 The newly-developed Pediatric Quality of Life Inventory Infant Scale, 46 allows the quality of life of young children between the ages of 1 and 12 months (36 items) and 13 to 24 months (45 items) to be measured by means of parent reporting. The core measure comprises dimensions for physical, emotional, social, and school-related (or cognitive) function. To evaluate the results, a psychosocial sum score can be calculated (emotional, social and schoolrelated or cognitive function) as well as an overall score. The PedsQL subscales can optionally be augmented by various disease-specific modules (eg, asthma, brain tumor, diabetes). The Pediatric Quality of Life Inventory has already been used in numerous different research settings, and is characterised by a high reliability of its individual subscales (Cronbach's α>.80) and the total score (Cronbach's α>.90). Numerous studies have shown that healthy children achieve higher scores (indicating greater quality of life) on the PedsQL scales than do chronically or acutely ill children. It can therefore be assumed to display good construct validity. 46, 47 The KIDSCREEN questionnaire (www.kidscreen. org) was developed simultaneously in 13 countries in an international collaboration and is based on probabilistic test theory. It measures physical (physical wellbeing), psychological (psychological well-being, moods and emotions), social (social support and friends, social acceptance), family (relationship with parents, autonomy, financial possibilities), and school-related aspects of the well-being and function of children and adolescents between the ages of 8 and 18 years. 29 The questionnaire is available as a self-report and proxy version for parents. In addition to the long version, with 52 items and 10 dimensions, there is also a short version, as well as a 10-item index of general HRQoL. The high validity and reliability of the KIDSCREEN subscales have been demonstrated in multinational studies. 29, 48, 49 Statistical analyses show that the items of the KIDSCREEN are understood similarly across different cultures, age groups, sexes, and for different diseases and disorders, and allow the principal components of HRQoL to be measured in a similar way in children and adolescents. The KIDSCREEN questionnaire therefore fulfils the standards required by the WHO for a child-appropriate measurement of HRQoL. The self-report version for children and adolescents is now available in 38 languages and the proxy version in 31 languages.
The DISABKIDS Quality of Life Inventory (www. disabkids.org) was developed in seven European countries using the same cross-cultural approach. It is a disease-specific or chronic-generic measure, which allows the HRQoL of children (4 to 16 years old) with various chronic disorders (eg, asthma, cystic fibrosis, cerebral palsy, diabetes, arthritis, and skin disorders) to be determined using so-called chronic-generic items and scales specific to the various diagnoses, either by self-report or by proxy. 28, 50 Age-adapted versions are available for children between the ages of 4 and 7 years, and children between 8 and 16 years. The instrument measures mental facets (independence, emotions), social facets (social inclusion, social exclusion), and physical facets (limitations, treatment) using 37 items, whereby a total score can also be calculated. A short form, consisting of 12 items, is also available. In addition to the chronicgeneric module, seven disease-specific modules have been developed, each with 2 to 3 subscales and 12 to 17 items. 51 Its psychometric quality has been examined in a multinational study, the results of which indicate high reliability scores (Cronbach's α>.70) for the individual scales, as well as cross-cultural validity of the measure. 52, 53 The questionnaire is now available in six languages.
The Inventory for Measuring Quality of Life in Children and Adolescents, ILK, 54 developed in Germany, is a screening tool for measuring quality of life in healthy, as well as in psychologically or physically ill children and adolescents (6 to 18 years old). The instrument asks the children, their parents, and their doctors/therapists questions about four different areas of quality of life: school, family, social contact with peers, and interests and recreational activities. Beyond this, information is collected about their physical and psychological health, as well as an overall rating of their quality of life. In the case of children and adolescents suffering from a disease or disorder, additional questions are asked about the burden imposed by the current illness and by the diagnostic and therapeutic interventions. Overall, the instrument displays satisfactory psychometric properties and representative standard scores are available for Germany, as are comparative scores from child and adolescent psychiatric practices and clinics, as well as child and adolescent departments. 54 The Health Utility Index Mark 2 (HUI2, http://www. healthutilities.com) is a generic measure and is one of the so-called preference-based instruments for children and adolescents. 55 Such instruments measure the individual aspects of HRQoL and then summarize them in the form of a one-dimensional score, or index. The HUI measures the health status along seven dimensions: emotions, perception, mobility, cognitions, selfcare, pain, and fruitfulness. For each dimension, 3 to 5 alternative answers (levels) are available for selection, whereby a low level (eg, 1 = able to walk, bend, lift, jump, and run normally for age [Mobility dimension]) indicates good health, and a high level (eg, 5 = unable to control or use arms and legs [Mobility dimension]) indicates poor health. Subjects use these seven dimensions to rate their subjective health (eg, 3223242). Due to the different possible combinations, 24 000 different heath scores can theoretically be determined, whereby the score 1111111 corresponds to perfect health. An algorithm is used to convert the measured health scores into a unidimensional index, which can then be used in cost-benefit analyses. The reliability and validity of the measure have been demonstrated. 55 The EQ-5D-Y 56 is the children's version of the EQ-5D, a widely used, generic, preference-based instrument that was originally designed by the EuroQol Group to measure HRQoL in adults. 57 The EQ-5D-Y can be used for self-completion by children and adolescents from the age of eight years upwards, and uses five items to record the dimensions Mobility, Self-Care, General Activity, Pain/Physical Symptoms, Anxiety and Depression. Beyond this, children assess their current health using a visual analogue scale (VAS) ranging from 0 (worst condition) to 100 (best condition). 58 In developing the children's version, cognitive interviews were carried out with children in four different countries. 56 A first multinational study has shown the EQ-5D-Y to be easy to use, and a reliable and valid instrument for measuring the HRQoL in children and adolescents 58 ; this needs to be confirmed by further population-based and clinical studies. The test scores can be transformed by means of an algorithm into index scores, and can then be used in cost-benefit analyses.
Examples of quality of life items (KIDSCREEN instrument) can be seen in Table II .
Discussion
In terms of the opening questions about the measurement of HRQoL in children and adolescents, it can be stated that international instruments for measuring HRQoL in children and adolescents are now available, which allow the most important dimensions of the construct to be measured. Although no single quality of life measure can claim to cover the entire universe of HRQoL in all its possible facets, the quality of life dimensions that are relevant to a specific subject of investigation can indeed be measured. The quality of life of children and adolescents can and should be measured through self-reporting. In order to do this, however, age-appropriate measures must be used, which take into account the subjects' maturity and cognitive development. Only generic quality of life measures allow HRQoL to be measured across different diseases and disorders, and can be used both for ill and for healthy children and adolescents.
Despite the availability of such instruments, longitudinal studies on the quality of life of children and adolescents are still rare in the field of medicine. In view of the increasing attention being paid to the psychosocial aspects of health, there is still a considerable need for research into the subjective health of children and adolescents. With the help of quality of life measures, studies can examine the well-being and function of large populations, thus providing reference data for ill children and adolescents as well as giving an indication of medical and health-policy interventions that may be necessary. In a clinical context, the health of young patients can be improved not only by performing medical procedures but also by teaching psychological strate-gies, which means that the quality of life of the adolescents is an important target criterion here.
Future studies ought to focus more on the specific needs of young patients, in order for example to be able to assess how important individual quality of life dimensions are for the further course and for the prognosis of diseases. Also, despite the fact that the majority of patients suffering from psychological disorders live with their families, or in close contact with their families, hardly any studies exist that examine the quality of life of the families and relatives of patients with child and adolescent psychiatric disorders. Future studies should therefore take greater account of the social environment of child and adolescent patients when examining their quality of life, with a view to developing a better understanding of the interactions and interconnections, and being able to incorporate the results of quality of life research in future treatment concepts.
One of the particular challenges facing quality of life research in children and adolescents is the need to place even greater emphasis of self-reporting, and to take into account the way they process and cope with their disease or disorder. By systematically disseminating the empirically based understanding of the quality of life of young patients, as well as the possibility of measuring it and changing it by means of treatment strategies, quality of life research can continue to develop. It can contribute to the quality of life of children and adolescents undergoing treatment, not only as the subject of the individual doctor-patient relationship during treatment, but also as a target criterion in clinical trials and treatment studies. Such a set of tools ultimately serves the goal of assessing the treatment outcomes of child and adolescent patients, and of their families, and thus opens up new paths for further improvements in the medical and psychological care of those concerned.
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Conclusions
Based on the existing findings, the following conclusions can be drawn about measuring the HRQoL in children and adolescents: 1. Instruments are now available for determining the HRQoL of children that allow the relevant dimensions of the construct to be measured. 2. HRQoL can be measured by means of profile or index instruments. Profile instruments reproduce the individual dimensions of quality of life. An index in-Feelings -Thinking about the last week...
Has your life been enjoyable?
not at all slightly moderately very extremely 2. Have you felt pleased that you are alive?
not at all slightly moderately very extremely
Have you felt satisfied with your life?
Have you been in a good mood?
never seldom quite often very often always
Have you felt cheerful?
Have you had fun?
General Mood -Thinking about the last week...
Have you felt that you do everything badly?
Have you felt sad?
never seldom quite often very often always 
